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TITLE 
Ink-Jet Recording Material 
FIELD OF THE INVENTION 
The present invention refers to a microporous ink-jet recording material comprising 
at least one porous ink receiving layer containing alumina particles, a binder, boric acid or 
borate, and a color feding inhibitor compound. 

BACKGROUND OF THE ART 
In recent years, the use of ink-jet system to generate images has rapidly growth The 
mxprovement in both printers and ink-jet recording media performances allows to obtain 
images smnlar to conventional sUver haUde photographic ones. At the same time, due to 
spreadmg speed increase in printing systems, there is the need to use recording media able 
to absorb all mk volumes in very short time. The ink high speed absorptivity can be 
achieved usmg an ink-jet recording material comprising a porous layer which is able to 
rapzdly remove the fresh spread ink from the surfece of the material, while the absorption 
capacity can be adjusted varying the thickness of the receiving layer. 

Even if the ink-jet record materials having porous layers present a better ink 
absorptivity than ink-jet record materials utilizing swelling system layers, the images 
prmted on porous system may suffer of oxidation deteriomtion of coloring matter 
component under natural air exposure. The gas circulation in porous materials supplies a 
contmuous flux of oxidizing compounds, such as nitrogen oxides, sulfur oxides, oxygen or 
ozone gas that are directly in contact with the coloring matter in the porous - layer 
Accordmgly, images obtained by ink-jet recording materials , have inferior properties in 
terms of storage characteristics, such as light resistance, water resistance and gas 
resistance, compared to images obtained by sUver halide photographic materials 

Vanous attempts have been done in the art to solve said color fading problem- in 
some cases, a color feding inhibitor compound has been added to the ink composition 
European Patent 875,544, for example, discloses an ink composition comprising a colorant" 
water, a water-soluble organic solvent, and a fine particle of a polymer, the polymer 
constitutmg tiie fine particle having a film-forming property and, at the same time, an 
ultraviolet absorbing capacity and/or a Kght stabilizing capability; Japanese Patent 
application 1 1-315,234 discloses an ink composition containing a triazdne compound and a 
stencally hmdered amine compound; Japanese Patent application 05-239,389 discloses a 
recordmg liqmd comprising a dye. pure water and a Ught stabilizer capable of obtaining 
high-grade stabilized images. ■ 

An o&er way of solving the problem consists in adding the color feding preventing 
a>mpound m the base of the ink receiving material; in fact. US 6,171,751 incorporates a 

"f.^'T"" ^ polypropylene support layer; EP 

1.205.312 discloses a recording medium comprising a base material, and at least one resin 
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selected from a primary amine resin and a secondary amine resin and a sterically hindered 
amme compound contained in the base material, and EP 1,138,514 discloses a recording 
material comprising a support coated with a layer containing a Ught resistance-imparting 
chemical and an image-forming layer free of a Ught resistance-imparting chemical in that 
order. 

As other kind of solution, a transferring protective covering material comprising a 
fluorescent whitening agent, an ultraviolet Ught absorber, and a light stabiUzer to cover a 
prmted image is disclosed in US 4,756,963; US 5,954,906 discloses a transferring 
protective covering material comprising a flexible substrate, an adhesive layer containing a 
light stabihzer and a soUd resin layer. As protective member, EP 1,221,381 discloses a 
recorded matter having an ink-receiving layer of a porous structure, wherein the ink- 
leceiving layer has an image region where an image is formed with a coloring material 
wherem the miage region has a portion in which aU or substantiaUy aU of the coloring 
material distributing in a thickness direction of the ink- receiving layer are embedded in a 
non-volatile Uquid which does not dissolve the coloring material. EP 1.186,439 discloses a 
surface treatment method for recorded matter, such as images recorded on a recording 
medium and the recording medium that contains such images, which can improve the 
weather characteristics of the images, such as light resistance and gas resistance Said 
method IS characterized by subjecting said recorded matter to an- after-treatment, such as 
spray treatment, coating treatment, immersion treatment, to form an overcoat layer applied 
onto the surface of the recorded matter. This overcoat layer contains an aqueous solution 
contammg a water-soluble resin, a light resistance improving agent and an ink fixing agenf 
the overcoat layer protects the surface of said recorded matter preventing the gas present iii 
the air to penetrate into the recorded matter, and thus improving the color fading due to 
hght and gas presence. The color feding improving agent disclosed in said patent remains 
on the protective layer obtained by the after-treatment method described above and 
overcoated ont» the suifece of the recorded matter, without penetrating into the internal 
layers of the recorded matter. However, this solution has the disadvantage that an after- 
treatment mvolving the use of a treatment agent is required; this means that said treatment 
agent must be incorporated into an additional composition to form the protective layer to 
be sprayed or coated onto the surface of the recorded matter, with the consequent problems 
related to choose the proper elements contained in said additional composition how to 
mtroduce and mix them, how to store and treat the final composition, and so on. Hence it 
would be preferable to add the color fading inhibitor compounds directly into the ix± 
receivmg layers of the recording elements, without the need to prepare any additional 
compositions to be sprayed or coated onto the recorded matters. 

The use of conventional antioxidant compounds provide a limited protection in the 
time tiiat is vanished when the compound is consumed. Most of natural or synthetic 
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antioxidants, hke vxtamin C, vitamin E, substituted hydroquinone. exhibit positive activity 
to prevent unage discoloration due to oxidation, but have the disadvantage of generating 
colored substances, as reaction products, that visibly modify the printed image, lie mo^ 
comm^ observation is a yello^ving change in both the printing and the non printing areas 

EP 1,120.281 discloses an ink-jet recording material comprising pigment particles 
d^persedmabinder^thaverageparticlesizeof 1 micron or less. Said i^^ceiv^r^; 
compns^ hght resistant enhancing agents for image selected from phenoUc compounds 
bone aad, boi^te salts and cyclodextrin compounds. Comparative examples showsLt the 
substitution of a phenoUc compound with the Tinuvin™144 stericaUy hindered amine 
compound exhibited an unsatisfectory Ught resistance of the recorded images EP 
1.008,457 and US 6,391.428 disclose an ink-Jet recording sheet havingTL^I 
preservmg layer comprising anionic coUoidal siUca and zinc oxide particles; said i^ 
receivmg layer also comprises specific stericaUy hindered amines compounds having 
alkoxy groups, but comparative examples, wherein said specific stericaUy hindered amine 
compounds have been replaced by Tinuvin™144 stericaUy hindei^d amine compound, an 
miprovement in light resistance has been not showed. 

WO 2002-055,618 discloses the use of specific water soluble stericaUy hindered 
amme compounds which contain an oxyl or hydroxyl group on the nitrogen atom and 
which does not contain a stericaUy hindered phenol moiety in its chemical structure. EP 
1,031,431 discloses a recording medimn comprising a specific stericaUy hindered amine 
. compound ha^g an aUcyl group bonded to nitrogen atom of a piperidine ring with 
m^siposition of oxygen; no stericaUy hindered phenol moieties are present in its chemical 
structure. EP 1.134,087 discloses a recording medium comprising an ink receiving layer 
contaim^ specific stericaUy hindered amine compounds exhibiting solubility in water of 
0.01 to 5/o; no stericaUy hindered phenol moieties are present in the chemical structure of 
said compounds. Japanese Patent appUcations 61-146,591; 11-245,504 and 2000-247 015 
descnbe recording sheets containing specific stericaUy hindered amine compounds ' not 
containing StericaUy hindered phenol moieties in their chemical structures, which ^how 
unproved hght fastness and water resistance. 

Some other patents discloses the combination of compounds added mto the porous 
mk receiving layer. In fact, JP 2000-238,421 discloses stericaUy hindered amine with 
molecular weight of 1000 or below combined with thiocyanate salt in porous layer to 
reduce the grade of color fading in an acceptable range. whUe each single component, 
ftiocyan^e salt or the same stericaUy hindered amine alone, exhibits an unacceptable color 
fading. JP 2001-121,807 describes the combination of said thiocyanate and stericaUy 
hmder^d amme in an ink acceptance layer based on silica-alumina composition. However, 
even if the combmed use of stericaUy hindered amines and thiocyanate compounds reduces 
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the problem of color fading, such a combination is not useful due to the fact that it visibly 
modifies the colored printed images; in particular, an undesired yellowing change in both 
the prmtmg and the non printing areas of image is generated. EP 685,345 discloses a 
recording sheet which comprises a substrate and a porous ink-receiving layer containing at 
least one compound selected firom the group consisting of dithiocarbamates, thiurams 
thiocyanate esters, Uiiocyanates formed on the substrate to provide a recording sheet which 
IS excellent in the ink absorptivity and also in the property for fixing a colorant and which 
IS firee &om color-feding of images during the storage after printing for a long period of 
tme; the combination of thiocyanate and stericaUy hindered amines is also disclosed. JP 
2001-121,812 discloses the use of an acid and a sterically hindered amine onium salt on a 
porous ink acceptance layer to reduce color fading. It is showed therein that a sterically 
hindered amine alone does not give an acceptable improvement in color feding. while the 
onium salt of the same sterically hindered amine gives an acceptable improvement JP 3- 
013,376 discloses an ink-jet recording material containing both a stericaUy hindered phenol 
compound and a stericaUy hindered amine compound in a weight ratio of 1/9-7/3. Other 
combinations are described in EP 1,180,436 which discloses polyurethane resin with a 
pigment containing phenolic antioxidant and a stericaUy hindered amine compound, and in 
JP 2001-301,323, wherein a recording material with a porous ink receptor layer containing 
a quenching agent consisting of iodine or iodine in combination with sterically hinder^ 
amine is described. 

SUMMARY OF THE INVENTION 
The present invention refers to an ink-jet recording material having at least one 
porous ink receiving layer comprising alumina particles, a binder resin, boric acid or 
borate, and a color fading inhibitor compound o^the foUowmg Formula I: 




Rio 



Formula I 



wherein R, to R,o, being the same or different, each is an aUcyl group having from 1 
to 5 carbon atoms; X is a divalent linking group; m and n, equal or different, are 0, 1 or 2; 
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Z is Y or is an alkyl group having &om 1 to 12 carbon atoms, and Y is represented by 
formula H, 
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Formula n 

wherein R,i and each being an alkyl group having from 1 to 6 carbon atoms, said ink- 
jet recording material being substantially free of thiocyanate compounds. 

The color fading inhibitor compounds of Formula I are suitable to improve the 
weather storage characteristics over time, such as gas resistance, preventing oxidation 
deterioration of coloring matter component of the printed image during long tenn exposure 
to natural air. In addition, the ink-jet recording material' of the present invention aUows to 
obtain colored printed images which are not altered over the time, i.e. a yeUowing change 
is not noted in the printed or not printed images. 

The invention also refers to the use of an ink-jet recording material as described 
above, substantially free of thiocyanate compounds, to improve the weather characteristics, 
such as gas resistance, of the images recorded on it. 

DETAILED DESCRIPTION OF THE INVENTION 
In previous Formula I, R, to R,,, bemg the same or different, each represents a 
straight or branched alkyl group having from 1 to 5 carbon atoms, such as, for example, 
methyl group, trifluoromethyl group, ethyl group, propyl group, isopropyl groUp, butyl 
group, tert.-butyl group. Preferred examples of alkyl groups represented by R, to R,o are 
methyl groups or ethyl groups. 

X, when present, is a divalent Unldng group, such as, for example, straight chain, 
branched chain or cycUc alkylene, arylene, aralkylene, oxy, oxo, thio, sulfonyl, sulfoxy, 
amino, imino, sulfonamide, carbonamido, carbonyloxy, urethanylene and ureylene groups 
and combinations thereof such as sulfonamidoalkylene or carbonamidoalkylene; m and n, 
equal or different, are 0, 1 or 2. Preferred examples of divalent Unking groups are alkylene 
groups. 

Z can be represented by Formula n or.by an alkyl group having from 1 to 12 carbon 
atoms, such as, for example, methyl group, trifluoromethyl group, ethyl group, propyl 
group, isopropyl group, butyl group, tert.-butyl group, pentyl group, octyl group, nonyl 
group. Preferred examples of alkyl groups represented by Z are alkyl groups having froml 
to 6 carbon atoms. 
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In previous. Fonnula U, R„ and R,^, being the same or different, each represents a 
straight or branched alkyl group having from 1 to 6 carbon atoms, such as, for example 
methyl group, trifluoromethyl group, ethyl group, propyl group, isopropyl group, butyl 
group, tert-butyl group, pentyl group, hexyl group. Preferred examples of alkyl groups 
represented by R„ and R,^ are methyl groups, ethyl groups, butyl group or tert-butyl 
groups. 

Preferred color feding inhibitor compounds useful in the present invention are 
represented by the following Formula IE: 




(CH2)n 



Alk 



i CH 

3 • 3 Formula HI 

wherein, Y, R, and R^ are as above and Alk is an allcyl group having from 1 to 12 
carbon atoms, such as, for example, methyl group, trifluoromethyl group, ethyl group, pro- 
pyl group, isopropyl group, butyl group, tert.-butyl group, pentyl group, hexyl ^oup. 
Preferred examples of alkyl groups represented by Alk are aJkyl groups having from 1 to 6 
carbon atoms, such as, for example are methyl groups, ethyl groups, butyl group or tert.- 
butyl groups. 

When in the present invention the term "group" is used to define a chemical 
compound or substituent, the described chemical material comprises the basic group, ring 
or residue and that grojxp, ring or residue with conventional substitutions. When on the 
contrary the term "units" is used, only the chemical unsubstituted material is intended to be 
included. For instance, the term "alkyl group" comprises not only those alkyl units such as 
methyl, ethyl, butyl, octyl, stearyl, etc., but even those units bearing substituents such as 
halogen atoms, cyano, oxydryl, nitro, amino, carboxHate groiqjs. The term "alkyl units" on 
the contrary comprises only methyl, ethyl, stearyl, cyclohexyl. 

Examples of color fading inhibitor compounds usefiil in the present invention are 
represented, but not limited to, by the following examples. 
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t-C^Hg 



CHj CHj 



N 




Compound (1) 



t-C4H3 



t-C^Hg 



CH3 CE^ 




Compound (2) 



CH3 CH3 



N CH3 




r — CH^ 



Compoimd (3) 
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CHj 



N — aij 




Compound (4) 



CH3 CH3 



N 




Compound (5) 



N CHj 




r CHj 



Compound (6) 
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The color fading inhibitor compounds useful in the present invention are 
commercially available, for example, from Ciba Specialty Chemicals Inc, Basel 
S^vitzerland. Their solubility in water is lower than 0.01%. They are incorporated into a 
solution, dispersion or emulsion used for forming the porous ink-receiving layer of the inlc- 
jet recording material of the present invention by one of the incorporating methods known 
m tiie art. such as. for example, milling or grinding techniques, e.g., ball-milling, sand- 
milhng or colloid-miUing the compounds in the presence of a dispersing agent; oil-in-water 
^ersion method or loaded particle latex techniques, such as those described in Research 
Disclosure. Item 19551. July. 1980; or by using micro-precipitation tedhniques to fomx 
micro-particulates of said water insoluble color fading inhibitor compound in a water 
system; or by dissolving them in alcohol solution including, for example, hydrochloric 
acid, mtnc acid, sulfuric acid, sulfurous acid, hydrogen sulfide, perchloric acid, hydrogen 
peroxide, carbonic acid, a carboxyUc acid, such as formic acid and acetic acid, a substituted 
carboxyhc acid, a sulfonic acid such as benzenesulfonic acid; an halogen boric acid such as 
tetrafluoroboric acid; or by dissolving it in acid solution including amphoteric and/or 
cationic and/or non-ionic surfactants. 

The dry content of the color fading inhibitor compound in the coating dispersion is 
preferably from 0.1 to 10 weight %, more preferably from 0.3 to 5 weight %. The amount 
of the color fading inhibitor compound contained in the ink-jet receiving layer used in the 
present mvention is generally in the range from 0.1 to 5.0 g/m^ preferably from 0 3 to 4 
g/m . most preferably from 0.5 to 3 g/m\ The amomit of said color fading inhibitor 
compound is preferably from 0.5 to 15 weight "/o. more preferably from 1 to and 10 weight 
% respect to the amount of alumina particles present in the ink-jet receiving layer. 

The alumina particles present in the ink-jet receiving layer are alumina hydrate 
compounds that may be represented by the formula AlA-nHP; specifically, the almnina 
hydrate may be. for example, gibbsite. bayerite, nordosfrandite, boehmite, diaspore or 
pseudoboehmite. Alumina hydrate, and in particular boehmite or pseudo-boehmite 
(wherem n is from 1.0 to 2.0) is preferably used in the ink-jet recording material of the 
present invention. 

Said alumina hydrate, as described for example in EP patent application No 
636,489, can be produced by any conventional method such as the hydrolysis of aluminum 
alkoxide or sodium aluminate. Rocek, et al. [Collect Czech. Chem. Commun.. Vol 56 
1253-1262 (1991)] have reported that the pore structure of aluminum hydroxide is affected 
by deposition tempemture, pH of the solution, aging time and surfactants used. The shape 
of the alununa hydrate used in the present invention can be in the form of a needle or in the 
form of a flat plate (as described in the literature by Rocek J., et al.. Applied Catalysis. Vol. 
74. 29-36 (1991), the latter being particularly preferred for the reasons that better 
dispersibUity can be obtained and because the orientation of particles of the alumina 
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hydrate m the form of a flat plate becomes random when forming an ink-receiving layer so 
that the range of the pore radius distribution widens. The average particle diameter of 'the 
alumma hydrate is preferably in the range from 10 to 200 mn, preferably from 50 to 150 

Tim 



The BET specific surface area of the alumma hydrate was calculated in accordance 
with the method described in Brunauer, et al., J. Am. Chem. Soc, Vol. 60, 309 (1938) The 
BET specific suifece areas may preferably be within a range of from 70 to 300 mVg more 
preferably in the range from 100 to 250 mVg. If ihe BET specific surface area is ^eater 
than the upper limit of the above range a dye m an mk camiot be fully adsorbed and fixed 
On the other hand, specific surface areas smaller than the lower limit of the above range 
result m feUures to apply the pigment with good dispersibility and hence to control the pore 
radius distribution. 

The pore radius and pore volume of the alumina hydrate were calculated in 
accordance with the method described in Banett, et al., J. Am. Chem. Soc., Vol 73 373 
(1951). The average pore radius of the alumina hydrate preferably is m the range of from 2 
to 100 mn, more preferably from about 5 to about 50 mn, most preferably from 5 to 30 mn 
Accordmg to the present invention, particularly useful almnina hydrate has a pore radius 
maximmn within a range of from 9 to 12 mn m a pore radius distribution of the fine 
powder material and a total volume of pores having radii not exceeding 5 mn is not more 
than 10 % of a volume of all pores of the fine powder material. 

The pore volume of the alumina hydrate is preferably within a range of from 0 3 to 
1.0 ml/g, more preferably from 0.7 to 1.0 ml/g. If the pore volume of the alumma hydrate is 
greater than the upper limit of the above range, cracking and dusting occur on the ink- 
receivmg layer. If the pore volume is smaller than the lower limit of the above range the 
resultmg recording medium is deteriorated in ink absorption capabihty. 

In the present invention, the dry content of the alumina particles in the coating 
dispersion is preferably from 10 to 95 weight %. more preferably from 15 to 90 weight %• 
the mk-receiving layer preferably comprises from 10 to 80 g/m^ more preferably from 15 
to 60 g/m of alumina particles. The solvent is preferably water. 

The bmder resin in the mk-receiving layer may be, for example, polyvinyl alcohol, 
silanol modified polyvinyl alcohol, polyvinyl acetate, oxidized starch, etherified stareh, a 
cellulose derivative such as carboxymethyl ceUulose or hydioxyethyl ceUulose, casein 
gelatm, acidic gelatm, soybean protem or, maleic anhydride resm, a copolymer latex of 
conjugated diene type such as a styrene-butadiene copolymer or a methyhnethacrylate- 
butadiene copolymer; an aciylic polymer latex of acrylic type such as a polymer or a 
copolymer of acrylic ester or methacryUc ester, or a polymer or a copolymer of aciyUc add 
or methacryUc acid; a polymer latex of vinyl type such as an ethylene-vinyl acetate 
copolymer; a polymer latex of functional group modified type by a monomer containing 
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ftnconal groups such as a carboxyl group of suoh polymers; m aqueous adhesive of 
fl^nnosemng s» resfa such as a„ urea resm or a melamine resin; a syufl.e«c resL 
.ype adhesive such as polymethyl meftacylate. a polyuretoe resin, au uusatumted 
polyester resu, a vinyl chloride-vmyl acetate copolymer, a polyvinyl butyral or an alkyd 
5 re^ Tlese reams may be used alone or in combination as a mi>cture. Further. bZn 
^ or sj^thetic resin bmders may be used alone or in combination as a mixture 
Among the above-mentioned binder resins, particularly preferred are polyvinyl alcohols- i„ 
pamcutor. mo« preferred binder resins are polyvinyl alcohols having a saponification 
.0 1^ 7 . ~c«ion degree is deiined by the formula (A x 

IT',"^ r the mm*er of flee hydroxyl groups in the polyvinyl alcohol and B is 
ae total number of ester groups capable of saponification and of fee hydroxyl groups in 
the polyvmyl alcohol. A saponificafion degr«= lower than 90% means that a pLial 
sapomficaaon degree occurred, compared «th the atoost con^letely sapomflcation when 
«.ch value rs around 98-100%. Preferably, the polyvinyl alcohol has a polymerization 
15 degree equal to or lower than 1500. 

The dry content of binder tesin in the coating dispersion is preferably in. the range 
from 0.5 to 30 by weight o/o, more preferably from 1 to 25 by weight o/o. The ink-receiving 
layer preferably comprises from 1 to 10 g/m^ more preferably from 2 to 8 g/w? of binder 
resm. The content of Ihe binder resin is preferably from 1 to 50 parts by weight, more 
10 prefembly from 2 to 25 parts- by weight, per 100 parts by weight of the fine alumina 
particles present in the ink-jet receiving layer. If the amount of the binder is less than tiie 
above range, tixe mechanical strength of the alumina particles layer tends to be inadequate 
On the other hand, if it exceeds the above range, ink..absorptivity of the alumina particles 
layer tends to be impaired. • 

The ink-receiving layer of the recording material of the present invention also 
contams bone acid or a borate. As the boric acid, not only orthoboric acid but also 
me^bonc acui and hypoboric acid may be used. As the borate, soluble salts of these boric 
acids are preferably employed. SpedficaUy. Na^BA lOHA NaB0v4H,0 K B O SH O 
KBO„ NH,B and NH,BO, may, for example, be ;e;tioned " 

from 5 to 50 weight %, preferably from 10 to 30 weight o/o. as calculated as H3BO3 relative 
o tiie bmder resin. If the content as calculated as H3BO3 is less than 5 weight 0/0'relative to 
dae bmder resin, it tends to be difficult to prevent formation of fine cracks during the 
drymg operation or to increase the absorptivity. On the other hand; if the content as 
S calculated as H3BO3 exceeds 50 weight % relative to tiie binder resin, the change with time 
of the viscosity of the coating dispersion tends to substantial, and the coating stability tends 
to poor The mk-receiving layer preferably comprises from 0.05 to 5 g/m^ more preferably 
from 0.1 to 2 g/m^ofboric acid or borate. 
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In the present mvention, the tenn "ink-jet recording materW substantiany ftee of 
th^ccyanate means an uJc-jet recording material in which the thiooyanate compoLTaL 
ab^t or are present m an amount lower than 0.01% by w«gh, on fte baaia of the weight 
of the porous ink-receiving layer. wcignt 

Moreover the ink-receiving layer of the recording material of the present invention 
^ly comams a. leas, a surfactant. Prefened examples of sulcants incTu^: 
amphotenc surfectants. eatiomc surfectants. and non-ionic surfectants 

Examples of caMonic surfectants include 2-vinylpyridine derivatives and poly.4- 
vn.ylpyr.4ne daivatives. Examples of amphoteric surfectants include lauryl dtareLl 
ammoaceho ac.d betaine. 2.aIkyl.N.carboxymethyl-N-hydroxyefl.y, imidazoliniuL 
betame propyldm^thylaminoacetic acid betaine, polyoctylpolyaminoethyl glycine and 
mudazohne d«.vatives. UseM ^camples of «,n-ionic sur&ctants include non:io"! 
fluom.ated surfectants and non-ionic l^drocarbon surfectants. Examples of non-ionic 
hydrocarbon surfectants include ethers, such as polypxyethylcne nonyl phenyl ethers 
po yoxyethylene octyl phenyl ethets. polyoxyethylene dodecyl phenyl eO^' 
polyoxyefl.y,ene alkyl allyl eflrers, polyoxyethylene oleyl ethers, polyoxyethyL lauryi 
ethers, polyoxyethylene alkyl ethers, polyoxyalkylene alkyl ethers; esters, such^ 
polyoxyethylene oleate. poIyoxyefl,ylene distearate, sorbitan laurate. sorbitan 
monostearate. sorbitan monooleate, sorbitan sesquioleate, polyoxyethylene monooleate 
»d polyoxyeaylene stearate; and glycol surfectarts. Specific examples of non-ionic 
™ftctantsmcludeoctylphenoxypolyethoxyethanols,suchasTriton™X-100 X-114 and 
2^o"Z^i° ™ ^""-^ 

S^^^S^u'^i^' *^ Sut^ol™OA and 

Su^ CT-I36,avadable fiom Air Products & Chemicab Co., Allentown. Pa., 
trmieaiyl nonylpolyethylene-glycol ethets, such as Tergitol™TMN-10(co„taining 10 
™ene um^ beUeved to be of fonnuia C, A=0(CAO),H), available from Union 

Meq»l SH(beheved to be of formula CH(CI«„(OCI«.OH), available fom B I Du 
Pont de Nemou^ & Co., Wilmington, Del.; non-ionic esters of ethylene oxide and 
™^H^ro™r.T^ " Merpol^LraCbeheved to be of formula 
CH (CHA(OCH.).(OCI«,OH, where n is an hMeser fiom about 12 to about 16) 
avaiable fiom E.I. Du Pom de Nemours & Co.. Wihnington. Del., and the like, as weU as 
n^s the^f. Non-limiting examples of non-ionic flu^mated surfectants mclude linear 
perflu^ated polyethoxylated alcohols (e.g., Zonyl™FSN, Zonyl™PSN-100 

^tafr ■r,.^"''™"'"-""'^™"*'' Specialty Ch^X' 

Wilmmgton, Del.), fluorinated alkyl polyoxyethylene ethanols (e.g.. Fluo.ad™FC-170C 

avaUab e fern 3M. St Paul. MN). fluorinated alkyl alkoxylates (e.g., Fluorad^FC-Hl 

avadable flx.m 3M. St. Paul, MN). fluorinated alkyl esters (e.g.. Fluorad-FC-.30 FC-43 1 
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and FC.740 avaUable ftom 3M, St Paul. MN) and fluorin^^bstimted alkyl «ters and 

^'T^T^" -anufacteed by Ciba-0.igy. the Monflorseries manufecft»=d b; 
la, *e Surfluonaeriea manufactured by Asahi Glass Co., Ltd.. and the Unidyneseri« 
manua^ by Daikin Industries. Ltd.). Preferred nonionic fluoK>oarbon^Z 
mclude Zonyl'I'SO, Fluorad™FC-170C. and Fluorad~FC-171 sunactants 
■n^ above mentioned smftctants are added to fl.e coating dispersion in an amoun, fton> 0.1 
to 10^ pref^^ y ftoM as to 5 gfl. lie ink-receiving layer comprises fto« 0.01 and 5 
g/m of said suifectants, preferably from 0.05 and 1 g/ml 

The ink-receiving layer is formed by applying a coating dispersion comprising 
alumma parades, a binder resin, boric acid or a borate, and a color fading iliZ 

Iterir ' ''''' ""'''"^ '^'^ ^"'^^ '^^g 

In addition, a dispersant, a thickening agent, a pH adjuster, a lubricant, a fluidity 
mod^er, a surface activator, waterproof agent, a mold-releasing agent, a whitening agenT 

an ultraviolet absorbing agent, an antioxidant, canbe addedto the coating dispersio^ ' 
The support used in the ink-jet recording material of the invention includes any 
conventional support for ink jet recording sheet. As a support used in the invention I 
transparent or opaque support can be used according to the final use of the Inkjet recordig 
sheet. As transparent support, any conventional support , such as a fihn or plate of 
po^ye^ resins, cellulose acetate resins, acryl resins, polycarbonate resins, polyvinyl 
cMonde resms. poly(vinylacetals). polyethers. polysulfonamides, polyamide r^ 

TvZn ^TT; T^T:' ^ plate can be used in the present 

mvention. Hie thickness of the transparent support is preferably from 10 to 200 mm As 
the opaque support, any conventional one such as paper, coat paper, synthetic paper, resin- 
covered pap^. pigment-containing opaque fihn or foaming fihn can be used in the 
mvention. When the resin-coated paper is used as flie base material, tiie ink-jet recording 
matenal accordmg to the present mvention can be provided as a recording material having 
tiie same feelmg to the touch, stiffiiess and texture as those of a usual photoprint Further 
the recording material according to lUe present invention becomes very close to the usual 
photoprmt because its ink-receiving layer has high surface gloss. 

The base material may be subjected to a surfece freatment such as a corona 
discharge freatment for improving its adhesiveness to the ink-receiving layer, or provided 
with an adhesion miproving layer as an under coat. Further, a curl-preventing layer such as 
a re^ layer or a pigment layer may be provided on the back surface of the base material or 
at a desured position tiiereof to prevent curling. 

As a coating process, a blade coating system, air-knife coating system, roll coating 
system, brush coating system, gravure coating system, bar coating, extrusion system, slide 
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coater system, curtain coating system, or the like may be used. The extrusion system and 
sUde coater system are particularly preferred to obtain by one pass a thick coating of 
proper and uniform thickness. In particular, a slide coater, as described, for example, in US 
patent No. 2,761,419, is a multilayer die composed of a pack of elements, 'where 
distribution cavities are formed between each pair of elements. Coating Uquids are laterally 
or centrally fed in the distribution cavities and uniformly spread through a slot, at which 
end they flow down an inclined plane, stacking in a multilayer stack. At the end of the 
slide, at a short distance from the edge (about 100-500 microns), the liquid meets and 
coats the moving web. 

The viscosity of the resulted dispersionis suitable for the use of a sUde coater 
system where the coating solution is run onto a base material (plastic fflm or paper) in a 
laminar form. Then, the dispersion can be dried at a temperature lower than 60*0, 
prefwably lower than 50°C, giving at the end a thick layer with a uniform surface. 

According to another embodiment of the invention, the invention also refers to tiie 
use of an ink-jet recording material substantially free of thiocyanate compounds as 
described above to improve the gas resistance of images recorded on it 

The following examples will describe in particular the advantages of the present 
invention over the prior art 

EXAMPLES 

Example 1. 

Sample 1 (reference). A micro-porous ink-jet recording material was obtained by . 
sUde coating on tiie top of a 2Ug/m' resin coated paper support a micro-porous layer 
comprising, as dry coverage per square meters, 43g of Disperal™HP14 (an alumina hydrate 
manufactiired by Condea CSmbh, Hamburg, Germany), 4.68g of Airvol™523 (a polyvinyl 
alcohol manufectured by Air Products, Allentown, Pennsylvania, having a saponification 
degree of 88 %, and a polymerization degree of 1,500), 1.31g of acetic acid, 0.53g of boric 
acid, 0.16g of Triton™X-100 (a non-ionic surfactant available from Union Carbide Co. 
Danbury, Conn) and 0.034g of Zonyl™FSN-100 (a non-ionic fluorinated surfactani 
manufectiired by DuPont Specially Chemicals, Wihnington, Del.). The wet resulting 
coating was dried and the resulting micro-porous ink-receiving material prepared in roll 
was converted in A4 samples. 

Sample 2 (comparison) was prepared as Sample 1, but the microporous ink- 
receiving material did not contain boric acid. The resulting material exhibited unacceptable 
cracking defects on surface of tiie porous layer which precluded any printing. JFor this 
reason, tiie results are not included in tiie following tables. 

Sample 3 (comparison) was prepared as Sample 1, but tiie micro-porous layer 
additionally comprised 0.66 g/m^ of potassium tiiiocyanate. 
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Sample 4 (comparison) was prepared as Sample 1, but the micto-poix,us layer 
additionally comprised 1 g/m^ of potassium thiocyanate. 

Sample 5 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of compound A, commercially available as Tinuvin«292 
fiom Ciba Specialty Chemicals Inc, Basel, Switzeriand. 

Sample 6 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of compound B. commercially available as Tinuvin'^123 
fiom Ciba Specialty Chemicals Inc, Basel, Switzerland. 

Sample 7 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionaUy comprised 2.15 g/m^ of compound C, commerciaUy avaUable as Tinuvin'^622 
fiom Ciba Specialty Chemicals Inc, Basel, Switzerland. 

Sample 8 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of compound D, commerciaUy available as Tinuvin'^440 
fix)m aba Specialty Chemicals Inc. Basel, Switzeriand. 

Sample 9 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of compound E, commercially available as Chimassorb'^ 
1 19FL fiom Ciba Specialty Chemicals Inc, Basel, Switzerland. 

Sample 10 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of compound F, commercially available as Chimassorb^ 
944 fiom Ciba Specialty Chemicals Inc, Basel, Switzeriand. 

Sample 11 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of compound G, commercially avaUable as Chimassorb^ 
2020 fi:om Ciba Specialty Chemicals hic, Basel, Switzerland. 

Sample 12 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionaUy comprised 2.15 g/m^ of compound H, commerciaUy avaUable as Irganox"^ 1076 
from Ciba Specialty Chemicals Inc, Basel, Switzerland. 

Sample 13 (comparison) was prepared as Sample 1, but tiie micro-porous layer 
additionaUy comprised 2.15 g/w? of compound I, commercially avaUable as Irganox^l098 
from Ciba Specialty Chemicals Inc, Basel, Switzerland. 

Sample 14 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of compound J. commerciaUy available as Irganox^lBBO 
fiom Ciba Specialty Chemicals Inc, Basel, Switzerland. 

Sample 15 (comparison) was prepared as Sample 1, but tiie micro-porous layer 
additionaUy comprised 2.15 g/m^ of compound K, commerciaUy available as Irganox^lOlO 
fix)m Ciba Specialty Chemicals Iqc, Basel, Switzeriand. 

Sample 16 (comparison) was prepared as Sample 1, but tiie micro-porous layer 
additionaUy comprised 2.15 g/m' of compound L, commerciaUy avaUable as Irganox^E201 
fix)m Ciba Specialty Chemicals Inc, Basel, Switzerland. 
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Sample i7 (invention) was prepared as Sample 1, but the micro-poious layer 
additionally comprised 2.15 g/m^ of Compound (1) of the present invention, commercially 
available as TinuvinM44 from Ciba Specialty Chemicals Inc, Basel. Switzerland 

Samples 1 and 3 to 17 have been tested according to the following procedure A 

^ soUd miage pattern including 7 patches (cyan, magenta, yellow, red, green, blue and black 
patches) was printed on the test sheet by a model Deskjet 970 ink-jet printer (manufactured 
by Hewlett-Packard Co., Palo Alto, California) with the original inlc tanks made by 
Hewlett-Packard. The reflection density of recorded patches area has been measured for 
each smgle color cyan, magenta, yellow and for each component of the red, green, blue and 
black area with a densitometer, model TR 1224 (manufectured by Macbeth, a division of 
Kolhnorgen Instrmnent Corp., Newburgh, New York). The patch area exhibiting a density 
near 1.00 has been selected for each single color cyan, magenta and yeUow; on the other 
hand, for the red, green and blue composite colors, it has been considered each respective 
two components to choose the respective density 1.00 area; finaUy, the three components 
to choose the respective density 1.00 area have been considered for the black composite 
color. The samples have been submitted to a 2 Klux intensity fluorescent Ught exposure at 
50% relative humidity and 23°C. The air composition has been maintained stable during'all 
the test, m particular for the oxygen and H,S, SO^, NO, and O3 gases present in Uttle 
amounts m the ground. The recorded sample surface has been maintained free of any 

physical protection to allow the natural gas circulation. After incubation, the density has 
been measured for each selected area in which an initial density near 1.00 had been 

measured; consequently, the gas image resistance can be evaluated. 

Gas image resistance evahmtion . The evaluation was performed considering the rate 
of density lost calculated with flie formula : 

Lostrate(%)= [(DPai-DU^-(DPbx-DUbi)]x100/(DPbx-DUbO 
m which 

DPai = Density of Printed area After Incubation 
DUa, = Density of Unprinted area After Incubation 
DPbi = Density of Printed area Before Incubation 
DPbi = Density of Unprinted area Before Incubation 

The image resistance of a sample was evaluated by average of the dei^ty lost rate 
for all the 7 colors (cyan, magenta, yellow, red, green, blue and black) • 
Avg.Lo^rate(o/o) = [C+M+Y^^Y^C_^Y_)^C,^ + M,,„^^^^ 

^ black JyAZ 

with 

C = lost rate % of Cyan 
M = lost rate % of Magenta 
Y = lost rate % of Yellow 
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Hed = lost rate % of Magenta component in red area 
Yred = lost rate % of Yellow component in red area 
Cgreen = ^^st rate % of Cyan component in green area 
Ygreen ^ ^ost rate % of Yellow component in green area 
Cbiuc- lost rate % of Cyan component in blue area 
Mbj^e = lost rate % of Magenta component in blue area ' 
Cbiack = lost rate % of Cyan component in black area 
Mbiack = lost rate % of Magenta component in black area 
Ybiack= lost rate % of Yellow component in. black area 

The optical density lost rate percentage data obtained from the procedure described 
above determine the gas resistance fading of the inlc-jet recording materials. Table 1 and 
Table 2 report the results in terms of optical density lost rate percentage after that samples 
1 and 3 to 17 have been stored for, respectively, 7 and 24 incubation weeks. 
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Table 1 



Optical Density lost rate %: 7 Incubation weeks 



Samples 


Additives/ 


dry coverage 


C 


M 


Y 


M(R) 


Y(R) 


C(G) 


Y(G) 


C(B) 


M(B) 


C(Bk) 


M(Bk) 


Y(Bi<) 


Avg. 


1 (reference) 




-53.3 


-61.7 


-26.8 


-60.2 


-29.3 


-47.9 


-28.7 


-52,6 


-59,5 


-49.0 


-59.1 


-29.9 


-46.5 


2 (comparison) 


no boric acid 


























KG 


3 (comparison) 


KSON 


0.66 g/m^ 


-12.0 


-11.0 


-2.0 


-8.3 


-0.9 


-11.0 


-0.9 


-21.1 


-8.2 


-13.9 


-6.1 


-0.9 


-8.0 


4 (comparison) 


KSCN 


1 g/m^ 


-12.4 


-8.8 


-5.0 


-8.2 


-5.2 


-8.1 


-6.2 


-15.5 


-7.1 


-9.7 


-8.2 


-4.0 


-8.2 


5 (comparison) 


A 


2.15 g/m2 


-37.5 


-18.8 


-21.0 


-12.1 


-13.5 


-30.0 


-15.1 


-32.8 


-16.3 


-29.4 


-14.9 


-16.5 


-21.5 


6 (comparison) 


B 


2.15 g/m2 


-51.1 


-54.4 


-26.9 


-50.5 


-26.7 


-41.5 


-26.8 


-47.2 


-54.7 


-43.1 


-53.1 


-27.8 


-42.0 


7 (comparison) 


C 


2.15 g/m^ 


-41.3 


-42.6 


-23.7 


-47.0 


-23.5 


-37.8 


-24.5 


-41.0 


-50.0 


-38.5 


-49.5 


-24.5 


-37.0 


8 (comparison) 


D 


2.15 g/m2 


-41.3 


-42.6 


-?3 7 


-47.0 


-23.5 


-37.8 


-24.5 


-41.0 


-50.0 


-38.5 


-49.5 


-24,5 


-37,0 


9 (comparison) 


E 


2.15 g/m^ 


-60.5 


-20.4 


-16.2 


-13.3 


-11.9 


-63.7 


-32.2 


-63.4 


-48.8 


-59.9 


-43.1 


-23.7 


-38.1 


10 (comparison) 


F 


2.15 g/m2 


-61.6 


-18.7 


-15.5 


-11.9 


-10.8 


-61.3 


-30.5 


-62,2 


-45.4 


-64.0 


-47.5 


-21.4 


-37.6 


11 (comparison) 


G 


2.15 g/m^ 


-48.6 


-17.0 


-17.9 


-15.6 


-17.4 


-38.2 


-28.1 


-40.7 


-38.6 


-36.0 


-32.2 


-21.6 


-29.3 


12 (comparison) 


H 


2.15 g/m^ 


-32.0 


-34.9 


-27.2 


-37.2 


-24.5 


-27.6 


-26.8 


-30,3 


-37.9 


-30.5 


-40.9 


-25.9 


-31.3 


13 (comparison) 


I 2.16 g/m2 


-21.7 


-20.3 


-?5 3 


-18.7 


-16.6 


-15.7 


-24.1 


-21.1 


-19.8 


-15.3 


-22.4 


-20.5 


-20.1 


14 (comparison) 


J 


2.15 g/m^ 


-21.5 


-19.9 


-19.7 


-20.3 


-17.5 


-19.1 


-23.2 


-27.6 


-26.2 


-27.8 


-26.9 


-20.0 


-22.5 


15 (comparison) 


K 


2.15 g/m2 


-24,7 


-27.0 


-23.9 


-27.4 


-21.4 


-19.9 


-24.6 


-23.7 


-30.2 


-22.6 


-31.5 


-22.3 


-24.9 


16 (comparison) 


L 


2.15 g/m2 


-17.4 


-7.9 


-20.9 


-7.1 


-14.3 


-14.9 


-20.0 


-18.2 


-11.7 


-16.3 


-10.7 


-17.0 


-14.7 


17 (Invention) 


(1) 


2.15 g/m* 


-12.1 


-12.6 


-8.1 


-6.7 


-5.0 


-9.4 


-5.3 


-11.5 


-6.7 


-10.8 


-7.1 


-5.3 


-8,4 
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Table 2 



10 



15 




As shown by Tables 1 and 2, reference Sample 1, with no additives, presented a 
serious deterioration of the color with an average rate lost close to SO^/o of the hiitial optical 
density after 7 incubation weeks only, and much higher after 24 mcubation weeks 
Companson Sample 2, not containing boric acid exhibited unacceptable cracking defects 
on surface of the porous layer which precluded any printing. Comparison Samples 3 and 4 
contaming different amount of thiocyanate salts as additive, both allowed to decrease the 
color feding rate below IQo/o after 7 incubation weeks, but they were not able to preserve 
color for long term conservation; in fact, the lost in optical density after 24 incubation 
weeks of both comparison samples 3 and 4 was too high, close to 50%. Comparison 
Samples 5 to 11. containing sterically hindered amine compounds different from the color 
fading mhibitor compounds used in the present invention due to the absence of stericaUy 
hindered phenol moieties in then: chemical foimulas. showed an unacceptable lost in 
density due to the degradation of colored matter, both for short and long term storage Also 
comparison Samples 12 to 16. containing conventional phenolic antioxidants different 
from the color fadmg inhibitor compounds used in the present invention due to the absence 
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Of stericaUy hindered amine moieties in their chemical formulas, showed insufficient 
improvement in color fading. On the other hand. Sample 17, containing Compound (1) 
used in the present invention with sterically hindered phenol and sterically hindered amine 
moieties in the same formula, showed a moderate average lost in density, even after long 
term storage. 
Example 2. 

Sample 18 (reference) was prepared as Sample 1. 

Sample 19 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of compound M, commercially available as Tmuvin^765 
&om Ciba Specialty Chemicals Inc, Basel, Switzerland. 

Sample 20 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of compound H, commerciaUy available as Irganox^l076 
from Ciba Specialty Chemicals Inc, Basel, Switzerland. 

Sample 21 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 1.075g/m^ of compound M and 1.075g/m^ of compound H, both 
commercially available as, respectively, Tinuvin'^765 and Irganox'^1076 from Ciba 
Specialty Chemicals Inc, Basel, Switzerland. 

Sample 22 (invention) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of Compound (1) of the present invention, commercially 
available as Tinuvin'^144 from Ciba Specialty Chemicals Inc, Basel, Switzerland. 

Sample 23 (comparison) was prepared as Sample 1, but the micro-porous layer 
additionally comprised 2.15 g/m^ of Compound (1) of the present invention, commercially 
available as Tinuvin'^m from Ciba Specialty Chemicals Inc, Basel, Switzerland and 2.0 
g/m' of potassium thiocyanate 

Samples 1 8 to 23 have been tested according to the procedure described in Example 
1, using a model PhotoSmart 1218 ink-jet printer (manufactured by Hewlett-Packard Co., 
Palo Alto, CaUfomia). The samples have been submitted to a 500 lux intensity fluorescent 
Ught exposure, at 30% relative humidity and 23°C. Table 3 and Table 4 report the results in 
terms of optical density lost rate percentage after that samples 18 to 23 have been stored 
for, respectively, 3 and 12 incubation weeks. 
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Tables 









Optical Density lost rate % : 3 incubation v/eeks 




Samples 


Additives-dry covera^ 


C 


M 


Y 








y(g; 






C(Bk) 


M(Bk) 


Y{Bk) 


Avg. 


1 

DY 






-11.0 


-10.5 


-26.5 


-8.2 


-21.6 


-8.7 


-26.3 


-11.6 


-13.5 


-9.2 


-10.3 


-19.8 


-14.8 


0.01 


19 (comparison) 


M 


2.15 g/m^ 


-30.5 


-6.1 


-10.2 


-5.4 


-8.3 


-25.0 


-24,7 


-30.7 


-12.6 


-26.1 


-9.9 


-15.6 


-17.1 


0.01 


20 (comparison) 


H 


2.15g/m^ 


-11.6 


-8.2 


-28.3 


-6.5 


-23.5 


-8.7 


-28.4 


-12.2 


-8.4 


-5.4 


-4.5 


-20.2 


-13.8 


0.10 


21 (comparison) 


M + H 


1.075+1.075 
a/m= 


-26.4 


-3.1 


-21 .6 


1.1 


-17.9 


-18.7 


-33.0 


-24.4 


-7,4 


-20.0 


-4.3 


-26.3 


-16.8 


0,15 


22 (invention) 


(1) 


2.15 g/m^ 


-7,9 


1.1 


-4.0 


0.0 


-1.0 


-3,3 


-7.1 


-6.7 


-1.1 


0.0 


1.1 


1.0 


-2.3 


0.00 


23 (comparison) 


(1) + 
KSCN 


Z15+2.00 
g/m^ 


-1,3 


-0.7 


-6.7 


-1.4 


-5.7 


-2.7 


-5.0 


-3.4 


-2.4 


-3.2 


-3.0 


-5.2 


-3.4 


0.02 









Optical Density lost rate % : 12 Incubation weeks 




Sampies 




C 


M 


Y 


M(R) 


Y(R) 


C(G) 


Y(G) 


C(B) 


M(B) 


C(Bk) 


M(Bk) 


Y(Bk) 


Avg. 


DY 


18 (reference) 




-33.0 


-33,7 


-29.6 


-35.1 


-27.8 


-33.7 


-30.3 


-36.8 


-34.4 


-32.7 


-37.1 


-26.0 


-32.5 


0.02 


19 (comparison) 


M 2.15 g/m' 


-45.3 


-26.3 


-26.5 


-21.5 


-22.9 


-41.7 


-26.8 


-46.6 


-35.8 


-45.7 


-33.0 


-20.8 


-32.7 


0.00 


20 (comparison) 


H 2.15g/m^ 


-37.9 


-30.6 


-28.3 


-27.2 


-23.5 


-32.6 


-28.4 


-37.8 


-32.6 


-33.7 


-31.5 


-23.2 


-30.6 


0.01 


21 (comparison) 


M*H 1.075+1.075 
o/m^ 


-39.6 


-41.7 


-41.2 


-35.2 


-49.5 


-35.2 


-41.0 


-38.9 


-37.9 


-36.8 


-37.0 


-31.3 


-38.8 


0.58 


22 (Invention) 


(1) 2.15 g/m^ 


-15.7 


-17.4 


-18.0 


-18.3 


-16.5 


-14.3 


-19.2 


-18.0 


-17.2 


-13,0 


-13.3 


-10.4 


-15.9 


0.01 


23 (comparison) 


(1)+ 2.15+2.00 
KSCN G/m* 


-26.3 


-7.6 


-17.0 


-10.9 


-12.4 


-17.2 


-16,5 


-26.1 


-12.3 


-16.3 


-12.5 


-14.9 


-15.7 


0.13 
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Tables 3 and 4 show that the blend of stericaUy hindered amine compounds and stericaUy 
hindered phenol compounds (comparison Sample 21) does not give an improvement in 
color fading respect to single stericaUy hindered amine compound (comparison Sample 19) 
or single stericaUy hindered phenol compound (comparison Samples 20) or respect to the 
reference Sample 18 without any additives, too. Comparison Sample 23, containing a 
mixture of potassium thiocyanate and the Compound (1) used in the present invention, 
showed a moderate lost of optical density (comparable to the same value related to 
invention Sample 22, containing the Compound (1) used in the present invention only), but 
showed also an unacceptable yeUowing of unprinted area, as shown by column DY, which 
reports the density changes for yellow component of a white unprinted area of each sample. 
This feet is particularly visible after 12 incubation weeks. On the contrary, invention Sample 
22, containing the Compound (1) used in the present invention only, showed very stable 
values related to yeUowing, in addition to a moderate lost of optical density, even after long 
t^m storage. 



20 



wo 2004/065130 



PCT/EP2004/000131 



Fortniilas of chemicals used in the examples 
Compound A 




Compoimd B 




Compoxmd C 




Compound D 
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Compound E 



\ 

5 Compound F 




Compound G 



10 
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Compound H 




Compound I 
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